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Analysis of Cocaine-containing Food Products

Aiko YAMAMORI*, Kazuko IMAMURA*, Saeko INUKAI*, Genji NOGUCHI*, Masato YUASA¥*,
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*Nagoya Customs Laboratory
2-3-12, Irifune, Minato-ku, Nagoya, Aichi 455-8535 Japan
**Central Customs Laboratory, Ministry of Finance
6-3-5, Kashiwanoha, Kashiwa, Chiba 277-0882 Japan

Cocaine-containing food products are hard to analyze by conventional methods and the analysis may be quite

time-consuming due to the small cocaine content relative to the large amount of interfering substances contained. Therefore, the

possibility of qualitative and quantitative analysis of cocaine in cocaine-containing food products pretreated by the solid-phase

extraction method was examined. Qualitative analysis of the pretreated samples by GC/MS was possible. Samples which were
not pretreated by the solid-phase extraction method could not be analyzed by HPLC on account of a large content of interfering

substances but determination of cocaine in samples pretreated by the solid-phase extraction method was possible.
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2.1, 2 HE

A YRR (R A ASEIE)

g7 br ey GRRba L)

vk (M) SAkFd (BER{ES)
RFYAEEET B U 7 (SDS) (Fotflisk T 3¥)
0 AR (FIeiisE T 3)

VAR AKETF Y ALK (FILfesE)
O AEKFE S MY v A+ KF (Fifes)
0AEE=F N A ZUKF (BIRALE)
AT KEAY UL BIRILT)

0 ABEKFEZ S ) U A (B L)

28%7 =T K (FIkE)

0 ABRKEERNR (pH6.6) : 16mM V) AfE —/KFEH Y 7 A+5mM Y
ABEKFZE =AY T A

2. 2 HWMEBRUSWEH
2. 2.1 BEREEI—F)YD
#—FYJ v OasisMCX 60 mg/3cc Kif#30um (AAD
— & — )
avFa4va=ry (A% —/3ml)
!
FE k. (K 3ml)
I
AR (10 mlor 5 ml)
!
Pl %X 3ml)
!
W2 (A% —1 3ml)
!
W BT vE=TK/" A%/ —n (5:95) 3ml)
2. 2. 2 ARYOTNITSTEEHHE (GCIMS)
45 : 6890N/5975B (Agilent )
715 2 - UltraAlloy-5 (30 mx0.25 mm, /& 0.25 1 m)
A —7 ARE :100°C (3 min) — (20°C/min) —350°C (8.5 min)
A DHREE : 300°C
AP —T = —AIRE : 320°C
A7V > R 5001
EAE :1ul
2. 2. 3 BERHFEAKYOTLIST (HPLC)
i LC—10A (BRI
717 A : L—column ODS (4.6X250 mm, HhifE5um)
BEfH :20mM Y AR A ¥/ —/L (35: 65)
5mM SDS
7 L 40°C
Vi : 0.8 ml/min
HEAE :10ul
MR . 74 MEA F— T LA Fitds (230 nm)
WNESEEYE : g7 ha ey

2. 3 EEBAZE

2. 3. 1 EtEmEA—FY) Y OERAVERILE
WROREZ ) ABBEEE CER L bOEZ BRI E L,
045um DAY T T T 4 NH—TAELIELOE, KEN=ah
TR L TIE5 ml, ZRLISAO B OE 10 ml Z BRI — R Y
v UIIRIIL, 2. 2. 1OFMETatA &t Lz,

2. 3. 2 GCIMSIZ&BEMDH

RSN TWAE RIS, 2 UIEBEZRINL, 2. 3. 1
A TR A AT o 7ot WS E AL, R E A X
7= 500 L IZHRE L, IRNTZ mrk/La 500 | 2% TR
it L=t D%, GCIMS IZTHIE LT,

2. 3. 3 HPLCIZKDEENH

2. 3. 3 (1) #HEEOKE

HPLC OBENHE LT, 20 mM Y ABRKIEIR A & ) —ILRIC
DT, SDSIRIE L A4 ) —VORGEIGEBLESE, abAf v
ENENEMEME CTH DT b e B ORI ZIET D 2 LIk
V. BB OWTRRE LT,

2. 3. 3 (2) REHOHER

B2 % pH WRFICEBT B a4 OREEEFRRDHTDIT,
DABE, VA TKEF NI DA DVABKEZT M) TLKD
O ABE=F NY T AD 50 mM KIFIRE ONEF I3 DA
WCTHD, WTVE=T K AZ 7=/ (5:95) WKIZaA
WA R LT= b O 23BN & L, ZBRIKIZ = A R
BVRIR UT- b D& IERERR L LC, HPLC IZCHIE L7, E=I
1 AR BARAIZ X V1TV, 10 B ORIFEE R LT,
2. 3. 3 (3) RREBROEK

25ml DA AT T A IR, FNENTTA IEIEE % 5,10,
20 mg FREL L, PNEMEMEME CH HEET o e 3% 0 AR
TR 3ml 2N %, AVBRREEIRIC LV €8T 5, ZOWIK
Z045umDAL T 5T 4 LE—THEBLI-H D% HPLC IZ &
DHEIEL, ahA v ORELEBONZahA T hrEroy
— 7 W S BEFEREC L DR AT WERO 720
DR B AR LT,

F72.100ml DA R T T 232, 0.004% (EHEEM) X% 0.1%
(FIREEH) Db A AREED O ABREERRR = i 1,
5. 10, 15, 20ml FRHL L, BilE7 e v @ 0.07% (EHREM)
XX 2% (@RER) Y AMEEIRER Sml 2N, VO AREE
RICEVERT S, ZOWEE 045 um DAL T T T 4 )VH—
TAHBLIEHDE HPLCIZEVRIEL, 2 h A1 v ORE LS LR
feahAr &7 ha o —rmiEks s, BEEHHEIC LS
ALV 21T 72 - T2 EBR D72 OR Bt & 2 FREEVERL L 7=,

2. 3. 3 (4) [EREDHEIE

BRI DA L OERAERICEZ D PBEHRT 5201, H
RENTHAERNL059%25ml A AT T A3 ZEBL, 22hA
YRR 10 mg K OWEMEESE & L CHREET br B D 3%
ABEFEBEHREE 3ml Z IR, 0 ABBIEEIR CER Lz, ZO%
WAE 0B UM DAL T T T (N F—TAHil LTI H O EREHAIR
L LTHPLCIZTHIEL, 2. 3. 3. (3) TYERR L7-HERRN S,
WAL X B RTLER 24T 070 h o T2 B DREILEZ R T2,
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Fro, HAN1g A 100ml A A7 T A3 TERER L, 0.004% (%
BEEER) XL 01% (EIEBER) O = A UYEREED Y A BRI
W10 ml O b e D 007% (REER) Xid 2% (i
FEHD) 0 ABBTRERIRE S ml 23N L, 0 ABSREIRK CER L
oo ZOWHKE 2. 3. 1ITHE> TRPLEEZFTV, B # O
BT V=T KAL) —NVEIRE, 50°C, BT T CAFHE S
W7o, REMEBEE 1 ml 2R L2 b0 RIEREE LT
HPLC (L WiIlEL, 2. 3. 3. (3) TYER L7-MEM S, [HHE
HHIEIC & DR 21T - 7285 A ORI R 2 5K 1=,

2. 3. 3 (5) =EHMOEENH

FRE (2 hA VEARALKTHEE) 2OV T, 100ml A &
7T ATHEEFRL (Z ¥ —, Faal— NROabIET
D B L721%2) L 28ROV BEELIAMT 0.07%, AR OV A FEIC
SNTIE 2% DFEET b o B L 0V ABEEEIRESIR 5 ml 25N L
7ot 30 HyEVEBE TS CHIH T 5. LR D ABBIEENIR CF
AL, 2. 3. 3. (&) LRBEICERBRRE A — N Y » 2 K DR
AT o T ERE A2 ER L CHPLC IC X W IEL., 2. 3. 3. 3) T
VERR LTINS A AR DGR B a R 7=,

3. FMRKEOBL

3. 1 GCIMS & ZEMEIHT

AR I X 5 BTLER% . GCIMS ([ THIE L7 f o —6i %
Figl 127" 9, ZhEFy o T —llahA U 2RMUTEIEL
TbDThD, @IFFy T 4 —IIxtLab A VEBEOEHSE
N 001%ER5E2WMLEZLD, ()IXRLL 0.001% & 725 &
AWM LIZH DIZONTHSCANE— RIZBITD h—H LA
vy hrav 77 8THD, ZHUL, FiLEiLL ng, 01 ng
DafA UHBEZEAL TS Z IR D, ()X, &A%
0.001% DREEHZDONWT D, aHA VY DEET T T A A F 2T
H75 82, 182, 303 ZHERA A & L1z SIM T— RIZBIF 5~ A
ra< v L5THD,

@

(b)

©

3 13 23
Retention time (min)
Fig.1 Chromatograms of mixtures of cocaine and candy after solid-phase
extraction
(a) :0.01% (SCAN mode, TIC)
(b) : 0.001% (SCAN mode, TIC)
(c) :0.001% (SIM mode, m/z82, 182and 303)

EAF0.01% D HDIZONTIE, SCAN £— RIZBWTE—2
ERERT A LN TEESERTH D, £, abArofticy
— IR CE T, v T 4 —ICHERT LA E rIckRE
TETWAHEBZLND, —FH. EHZE0.001%D b DIZONTIE,
SCAN E— RIZEBWTIEE—7 2R T 5 Z LM TE Do,
SIME—RIZBWTIL, ahAf rEEbhbyvy—T Rt —s %
MBI H LN TE, D A o ORI & i 5 2 &
WLV EESHIRAEETH D LB b5,

3. 2 HPLCIZKBEESNH

3. 2. 1 #BEHEOHEH

20 MM V) ABRKIEIE A & 7 —ILRIZIEBUW T, SDS i K TN A
Z )= VIRABIBRE T ESE- L&D, abA ROT hrEy
OPRFERF % Fig.2 12797, SDS I 5%, W ABRKIEIR, A4/
—/L=35,65 DIRE A, S3HTIRER B OVl &35 . Tl CTdb
7

o
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45 \
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= 3 A \ =@ gtropine(without SDS)
E 30 \\ = <= cocaine(without SDS)
g 25 == atropine(SDS 5%)
_é 20 =& cocaine(SDS 5%)
E 15 == Qatropine(SDS 10%)
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Fig.2 Retention times of cocaine and atropine

3. 2. 2 REMHOHER

W25 pHIARRIC BT 5 ah A v EBEORAZLE Fig31oR1,
FEVEVRTR R CII R LS, 7vh VPRSI CIamof@ LT
BT ENGID, Fln, WABR=T R U T AKIRRICEEMR LS
D% GCIMS IZTHIET D&, AF Ly I= MLz, L
DOz LS, A L OHHTOBRIIIRT L h U EERET, £
BT VA U IR ICIARE LTV BARBE A RET A LR D B,

120
= 100 B=fS=fi—py = & £y
s —&—(a)
g 80 —a—(b)
§ 60 ——(c)
“g 40 \@\Q —*—(d)
g 20 )
0
0 2 4 6 8 10
Time (day)

Fig.3 Stability of cocaine
(@) : HsPO4aq (pH2.6); (b):NaH,PO4aq (pH4.7);
(c) : Na;HPO4aq (pH9.1); (d):NasPOsaq (pH11.3);
(e) : Ammonia solution : Methanol =5 : 95 (pH10.8)

3. 2. 3 REKDERK

RIS X D RTLER 21T D7 o 25 O E#t % Fig.d
(L EAER S & 2 AT 21T - 72 A O Wi & Fig.5 (IKHRE)
JOVFig.6 (BIREE) (R, Wb BAFREMRMEZ R LT
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Fig.4 Calibration curve of cocaine without solid-phase extraction
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Fig.5  Calibration curve of cocaine with solid-phase extraction (low
concentration)

3.0
R2=0.9994
R=] 20
E
g
< 10
0.0 1 J
0 0.1 0.2
Weight ratio

Fig.6  Calibration curve of cocaine with solid-phase extraction (high
concentration)

3. 2. 4 [EUNEDHIE
EFE B K DR 2T DR o TG D a b A v DA
3% Table 11279, EUNERIL, AKLUMIRLTH D,

Tablel Recovery of cocaine without solid-phase extraction

food recovery ratio (%)
candy 101.8
cookie 99.0
toffee 99.3
honey 102.4
chocolate 97.2
tea 914
tea (add FeCls) 103.2

RICEALT, #r=voKERIITVIaA FELEEELD
TEMNDHI, EIEFENTVWAX LS VRS L TWADTIE
kB2, 22T, BAEFOX = ERET LD

bk (M) ZHI L THEZIT- 72 & 2 A, 100%3T VW EIR % 15
LT EMTET, ZOFERTIE, TIRESN TV AR EMER L
B, aABTHLABF =V BRIEHEERTVWAEZ NG, ak
KA AEOHGITITEBNTE, HEkgk () 2T 508
HoHEEZD,

BB X BRI Z T T2 A D 3 b A ORI R E
Table2 (Z7RT, ALAMIRIBEORBERZ, K3 sE (I) %
BN, BEREOREBEMEHERA L,

Table2 Recovery of cocaine with solid-phase extraction

food recovery ratio (%)
candy 102.7
cookie 103.2
toffee 104.2
honey 105.5
chocolate 735
tea (add FeCls) 107.6

F a3 b— MSME, 1FIE 100%DEEE S, Faal—
MIBEAL T, EFENTWELEOMESENEZELTLEI D
2o, [ERITE < . B2 DAL ORFIBLETH 5,

3. 2. 5 EHEMOEEHNN

FE (@A v EARMENINEE) OahA EBEOE
% Table3 127”9, AR HELIMNIEIRE DR ERE | &
KO = A FHEA ek (D 23N L., mREORERZHEH L,

Table3 Percentages of cocaine content in samples

sample content ratio (%)
candy 1 0.010
candy 2 0.016
candy 3 0.007
cookie 1 0.008
cookie 2 0.035
toffee 1 0.046
toffee 2 0.006
honey 0.001
chocolate 0.015
teal 0.903
tea 2 0.804
tea 3 0.933
tead 0.814
coca leaf 0.866
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